Summary. The 
INTRODUCTION
Reproductive capacity is initiated at puberty, increases for a short time, and eventually decreases at a rate characteristic of the species (Krohn, 1964; Schultze, 1967; Talbert, 1968) . It has been suggested that the decline in fecundity with age might be due to (1) an exhaustion of the oocyte population (Ingram, Mandi & Zuckerman, 1958) , (2) an increase in the incidence of defective oocytes (Henderson & Edwards, 1968) and (3) a decline in the ability of the uterus to maintain pregnancy (Adams, 1964 (Adams, , 1970 Biggers, 1969) . Embryo transfer studies in mice (Talbert & Krohn, 1966) and rabbits (Adams, 1964; Maurer & Foote, 1971) showed that aged females still produce an adequate number of fertilizable oocytes which are capable of normal development provided that they are transferred to a suitable environment, such as the uterus of a younger recipient. In hamsters, Thorneycroft & Soderwall (1969) reported that decreased litter size in senescent females was due not to a decreased ovulation rate, but to a marked increase in pre-and postimplan¬ tation deaths. By inference, these studies support the hypothesis that the major cause of reproductive failure is related to uterine factors.
Another factor could be a progesterone deficiency, since progesterone is required for pregnancy. Decreased progesterone output by the ovaries has been implicated (Maurer & Foote, 1972) . The objective of the first two experiments reported in this paper was to determine if implantation and kindling rates could be improved in aged rabbits by supplying exogenous ovarian steroids. As reproductive efficiency was declining rapidly in the aged does, they were compared with young does with respect to ovulation rates, embryo develop¬ ment in vivo and in vitro, CL function and chromosomal abnormalities of the progeny.
MATERIALS AND METHODS

Experiment 1
Thirty-six aged rabbits, 30 to 53 months old, which had previously produced numerous litters (Maurer & Foote, 1971) A random sample of embryos was taken from Groups 2 and 3 for cytogenetic studies. Cells from entire embryos were grown in tissue culture and were harvested after arrest in metaphase (Dunn, McEntee & Hansel, 1971 11, 13, 13, 24, 39, 153, 26 and 8, respectively. The sex ratio (7% male : 93 % female) deviated significantly (P< 0-005) from the expected ratio.
DISCUSSION
The level of progesterone used in the present studies was reported to maintain pregnancy in ovariectomized does (Wu & Allen, 1959) . The doses of oestrogen chosen were found to maintain CL in X-ray irradiated rabbit ovaries (Keyes & Nalbandov, 1967) . The amount of progesterone needed to maintain pregnancy in ovariectomized does can be reduced if a small amount of oestrogen is given (Asdell, 1964) . Zarrow (1961) suggested that an optimal effect could be obtained by using a progesterone-oestrogen combination in a ratio of 750:1. However, supplemental progesterone and/or oestrogen failed to improve reproduction in aged rabbits. This failure to improve reproductive rates suggests that a deficiency in circulating progesterone was not the limiting factor causing embryonic death in aged rabbits. The initial decline in reproductive perform¬ ance in mice has been attributed to failure of luteal support of the uterus (Harmon & Talbert, 1970) . The CL in the aged does in Exp. 3 were smaller than those in the young does at 24 days post coitum but this was thought to be the result of the increased embryonic death and not the cause. The fact that subse¬ quent studies indicated peripheral plasma progestin levels to be similar in young and old rabbits (Spilman, Larson, Concannon & Foote, 1972) (Greenwald, 1967) .
Rabbit ova normally enter the uterus 48 to 56 hr after ovulation and 90% are in the uterus by 64 hr (Harper, 1964) . Pregnancy blockage was avoided in the second experiment by starting the treatment 2 days later on Day 5 and by using a lower dose.
The lower superovulatory response in the aged does was expected (Beatty, 1958; Maurer, Hunt & Foote, 1968) . The ability of ova from young and aged does to develop equally in vitro agrees with previous studies and with the results of reciprocal transfers of ova from young and aged does to young and aged recipients (Maurer & Foote, 1971) . However, increased arrested cleavage has been reported in vivo at 60 hr in old does (Adams, 1970) .
Our findings that the decline in reproductive capacity was not primarily due to a reduction in ovulation rate agrees with reports in the hamster (Thorneycroft & Soderwall, 1969) and in some rodents (Talbert, 1968) . Aged does at 12 and 24 days post coitum had 71-3% and 76-7% as many CL, 48-4% and 45-6% as many implantation sites and only 14-0% and 20-0% as many viable embryos, respectively, as did the young does ( Table 2 ). The number of CL represented as implantation sites, 76-5% and 91-5%, in the young does at 12 and 24 days, respectively, was significantly (P< 0-025) greater than the 48-8% and 59-2% observed in the aged does. At 12 and 24 days post coitum, 68-7% and 81-2%, respectively, of the CL were represented as viable embryos in young does compared to 12-6% and 19-5% in aged does (7J<0-005).
A reduction in the number of total follicles and an increase in atretic follicles with increasing age has been noted in several species (Talbert, 1968) . The larger number of follicles in young rabbits, particularly towards the end of the gestation period, has previously been reported (Adams, 1968) and may be important in maintaining CL function through oestrogen production (Keyes & Nalbandov, 1967 (1970) reported that prenatal loss in rabbits mainly occurred after Day 10. In aged mice, most of the embryonic deaths occurred in the early postimplantation period (Talbert, 1971 ).
Chromosomal analysis was only possible on tissue from viable embryos and no embryos were examined before 12 days post coitum. Most of the embryonic mortality occurred before 12 days post coitum in the present study and therefore any chromosomal anomalies associated with embryonic mortality would have gone undetected. Cytological analyses at earlier stages are indicated.
The poor reproductive efficiency in aged rabbits noted in this study could not be attributed entirely to ovulation rate, fertilization rate, ovum potential, CL function, circulating levels of progesterone and oestrogen, or to chromo¬ somal anomalies of the fetuses. Some other defect in the uterine environment is presumably implicated.
